
Full Annual Cycle 

conservation of migratory 

birds in the western 

hemisphere

Black-throated Green Warbler. Photo: Joshua Galick i, Audubon Photography Awards

Jill Deppe

National Audubon Society



Conservation Need

End users:

• National Audubon Society (Audubon 

Americas)

• Bird Life International

End user programs:

• Conserva Aves

• National Colombian Bird 

Conservation Plan

• Audubon Americas Regenerative 

Agriculture Strategy

Key decisions & questions:

1. Where to invest in new protected areas for the 

conservation of North American migratory birds?

• Evaluate new proposed subnational protected 

areas

• Identify most important areas for protection

2. Where to invest in land management between 

and/or surrounding protected areas to improve 

conservation value?

• Bird-friendly cities

• Bird-friendly ranching

• Bird-friendly agriculture (sugar cane, rice)



Overarching framework

Nature’s 

contributions to 

people

Anthropogenic 

direct drivers

Nature / Birds

Conservation 
Response
∙ Protection
∙ Bird-friendly 

agriculture 
∙ Bird-friendly 

ranching
∙ Bird-friendly 

cities

Application Geography: Colombia

Goal: Create a decision-

support tool that provides 

theory of change for how 

different actions impact 

migratory birds.

DST informs conservation 

responses to reduce the 

pressure from direct 

drivers, enhance nature 

and its contributions to 

people.



Nature’s contributions to people 
∙ Carbon sequestration 
∙ Water availability for people
∙ Mangroves

Anthropogenic direct drivers
∙ Urbanization
∙ Future urbanization
∙ Agriculture types
∙ Ranching/pastures
∙ Forest loss to fire

Nature / Birds
∙ Full annual cycle prioritizations

∙ Forest
∙ Open
∙ Grasslands
∙ Wetlands
∙ Coasts

∙ Bird Friendliness Index
∙ Lowland forests
∙ Montane forests
∙ Submontane forests
∙ Dry forest/aridlands
∙ Grasslands
∙ Wetlands
∙ Coasts

Responses:
∙ Protection
∙ Bird-friendly agriculture 

Bird-friendly ranching
∙ Bird-friendly cities

Geometries for spatial summaries
∙ Protected areas
∙ Conserva Aves proposed protected areas
∙ IBAs/KBAs
∙ Indigenous lands
∙ Departments
∙ Municipalities
∙ User provided shapes or hand drawn 

polygons

Supporting assets for calculations
∙ Connectivity among existing 

protected areas
∙ Ecosystem types (Colombia 

landcover + DEM)
∙ Canopy height (Lidar)

Decision Support Tool



Migratory bird 

full annual cycle 

prioritization 

93 species into 

Zonation 

software

DeLuca et al. (In review) Conservation Applications (full annual cycle prioritizations) 

27 km resolution

Data integration 

process

Tracking & 

banding data

Meehan et al. (2022) Ecological Applications (data integration process) 

eBird Status 

abundance data



Michel et al. (2020) Diversity and Distributions

Lowland

Forest

3 km resolution

Migratory Bird Friendliness Index



Data source: Based on Audubon’s SDMs for 26 

forest dependent species, resistance data from 

expert consultation and the National Landcover 

Map from IDEAM (2018)

Information & resolution: Corridor cost for forest 

dependent bird species. Resolution 300m.

Functional Connectivity



Earth observation data

Mangroves

Forest loss to fireProbability of urban expansion

Colombia National 

Landcover map 2018

NASA SEDAC

Canopy height Net primary productivity

Water occurrence and 

seasonality

Pekel et al. 2016
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Lowlands (0-500m)

Lowland forest ecosystem

Ecosystem type

1km resolution

30m resolution



Nature’s contributions to people 
∙ Carbon sequestration 
∙ Water availability for people
∙ Mangroves

Anthropogenic direct drivers
∙ Urbanization
∙ Future urbanization
∙ Agriculture types
∙ Ranching/pastures
∙ Forest loss to fire

Nature / Birds
∙ Full annual cycle prioritizations

∙ Forest
∙ Open
∙ Grasslands
∙ Wetlands
∙ Coasts

∙ Bird Friendliness Index
∙ Lowland forests
∙ Montane forests
∙ Submontane forests
∙ Dry forest/aridlands
∙ Grasslands
∙ Wetlands
∙ Coasts

Responses:
∙ Protection
∙ Bird-friendly agriculture 

Bird-friendly ranching
∙ Bird-friendly cities

Geometries for spatial summaries
∙ Protected areas
∙ Conserva Aves proposed protected areas
∙ IBAs/KBAs
∙ Indigenous lands
∙ Departments
∙ Municipalities
∙ User provided shapes or hand drawn 

polygons

Supporting assets for calculations
∙ Connectivity among existing 

protected areas
∙ Ecosystem types (Colombia 

landcover + DEM)
∙ Canopy height (Lidar)

Use Case: Which of two candidate protected areas 

considered for Conserva Aves funding have greater 

conservation value for lowland forest birds?



Lowland forest Bird 

Friendliness IndexForest Bird Full Annual Cycle Connectivity

Candidate 

Area

FAC BFI Urban Connect

A 0.1 0.5 < 0.01 0.5

B 0.8 0.3 < 0.01 0.9

Future urban expansion

A

B

Comparison of two proposed 

protected areas for funding



Nature’s contributions to people 
∙ Carbon sequestration 
∙ Water availability for people
∙ Mangroves

Anthropogenic direct drivers
∙ Urbanization
∙ Future urbanization
∙ Agriculture types
∙ Ranching/pastures
∙ Forest loss to fire

Nature / Birds
∙ Full annual cycle prioritizations

∙ Forest
∙ Open
∙ Grasslands
∙ Wetlands
∙ Coasts

∙ Bird Friendliness Index
∙ Lowland forests
∙ Montane forests
∙ Submontane forests
∙ Dry forest/aridlands
∙ Grasslands
∙ Wetlands
∙ Coasts

Responses:
∙ Protection
∙ Bird-friendly agriculture
∙ Bird-friendly ranching
∙ Bird-friendly cities

Geometries for spatial summaries
∙ Protected areas
∙ Conserva Aves proposed protected areas
∙ IBAs/KBAs
∙ Indigenous lands
∙ Departments
∙ Municipalities
∙ User provided shapes or hand drawn 

polygons

Supporting assets for calculations
∙ Connectivity among existing 

protected areas
∙ Ecosystem types (Colombia 

landcover + DEM)
∙ Canopy height 

Use Case: Where are the places where sustainable 

grazing practices would offer greatest benefits for 

lowland forest migratory birds?



Suitability for enhancement: 

Places in pasture, with low canopy 

height, and in landscapes that 

support forest migratory birds

Mapping priority areas for bird-friendly ranching

Forest migratory birds

Aerial photography 

(for reference)

Pastures
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Project team

• Nat Seavy

• Jorge Velásquez-Tibatá

• Christina Farber

• William DeLuca

• Nicole Michel

• Sarah Saunders

• Tim Meehan

• Benjamin Poulter

• Andres Baresch Aristizabal

• Sebastian Hertzog

• Gloria Lentijo

• Noemi Moreno

• Maria Toscano

• Lina Sánchez-Clavijo

• Karina Fierro

• Luis Fernando Castillo 

Cortés

• Carlos José Ruiz Guerra

Barbara and 

Earl Doolin>250 tracking data holders
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